scriptions were derived from neurons that were over 21 Currently, the distribution, expression, and function of days in vitro (DIV). Neurons were colabeled with Dyn1 Dyn3 in neurons, or in any other cell type, are comantibodies ( Figure 1A ) and either synaptotagmin ( Figure  pletely undefined . Here, we demonstrate that Dyn1 1AЈ) or PSD-95 (data not shown). Both synaptic markers and Dyn3 localize differentially in the synapse. Dyn1 labeled axonal varicosities, where the Dyn1 fluorescent concentrates within the presynaptic compartment, signal was the highest (arrows, Figure 1AЈ ). To confirm while Dyn3 localizes to dendritic spine tips. Within the the presynaptic antibody localization of Dyn1, Dyn1aa-postsynaptic density (PSD), we found Dyn3, but not GFP was transfected into neurons at 10 DIV, and cells Dyn1, to be part of a biochemically isolated complex were processed for immunocytochemistry at 21 DIV. comprised of Homer and metabotropic glutamate reAxonal varicosities running alongside dendrites were ceptors. Finally, although dominant-negative Dyn3 did strongly labeled with Dyn1aa-GFP ( Figure 1B) , and these not seem to inhibit receptor endocytosis, overexpresconcentrations colocalized with the synaptic marker sion of a specific Dyn3 spliced variant in mature neusynapsin (arrows, Figure 1BЈ ). We next confirmed that rons caused a marked remodeling of dendritic spines.
cles, but outside of the active zone itself. A blinded fungal toxin used to label the filamentous actin in dendritic spines. Figure 2B suggests that Dyn3 does not quantitation (see the Supplemental Experimental Procedures available with this article online) was completed reside on or in the dendrites, but rather at the tips of dendritic spines. Each Dyn3 puncta was slightly larger to determine the number of gold particles localizing to the pre-or postsynapse (see Table S1 in the Supplemenin diameter than that of the spine shaft, suggesting that Dyn3 was mostly in the spine head. Indeed, neurons tal Data). Taken together, these morphological results strongly suggest that a majority of Dyn1 in the neuron costained for Dyn3 and PSD-95 showed a substantial colocalization between these two proteins, again, at the is found in the presynaptic terminal and participates in synaptic vesicle recycling.
tips of the dendritic spines (data not shown). These experiments suggested that a majority of Dyn3 resides To further define the localization of Dyn3, we compared the distribution of this dynamin isoform with that in the postsynapse. To determine whether exogenously expressed Dyn3 would target to the postsynapse, Dyof various neuronal markers in mature cultures. Interestingly, neurons colabeled with antibodies to Dyn3 and the n3aaa was tagged with GFP and was transfected into neurons. After allowing transfected neurons to mature dendrite/soma-specific marker microtubule-associated protein 2b (MAP2b) suggested that the Dyn3 puncta did and develop spines, we colabeled cultures with rhodamine-phalloidin or with antibodies against PSD-95 or not reside directly on the shafts of the dendrites ( Figure  2A ). To investigate this pattern further, neurons were synapsin. Consistent with Dyn3 antibody labeling, the Dyn3aaa-GFP chimera was targeted to the ends of phaltriple labeled with antibodies against Dyn3 and MAP2b in conjunction with rhodamine-conjugated phalloidin, a loidin-stained dendritic spines (data not shown) and was Figure 2C ). In addition, these Dyn3aaa-GFP puncta were adjacent which subcellular neuronal compartments each dynamin isoform was enriched. Synaptosomes (containing to presynaptic terminals labeled by synapsin ( Figure 2D ). Other Dyn3aaa-GFP puncta were observed throughout both pre-and postsynaptic structures) were initially isolated from whole rat brain. Detergent treatment of the the dendrites and even within the axons, but these Dyn3 populations did not colocalize with synaptic markers synaptosomes solubilized the membranes and released the postsynaptic density, a detergent-resistant complex (data not shown). Focusing on this postsynaptic localization for Dyn3, we again performed immunogold elecof scaffolding and receptor proteins, which was then pelleted (PSDI fraction). The remaining supernatant foltron microscopy on isolated adult rat forebrain synaptosomes, this time using Dyn3 antibodies. Most of the lowing PSDI pelleting contained presynaptic proteins and postsynaptic proteins that did not interact with the Dyn3 gold particles were found to be postsynaptic and within 50 nm of the synaptic cleft ( Figures 2E and 2EЈ) .
PSD. We found that after this detergent treatment both Dyn1 and synaptophysin (a presynaptic control protein) A blinded quantitation of gold particle localization confirmed this notion (Table S1 ). These morphological rewere extracted into this supernatant. In contrast, a portion of Dyn3 pelleted with the PSDI fraction, although sults strongly suggest that a majority of Dyn3 is found in the postsynaptic region. a substantial population of Dyn3 was also extracted, possibly representing a pool that did not strongly associTo complement the morphological characterization of dynamin isoform localizations, a Western blot analysis of ate with the PSD. As a control for PSD isolation, Western confirm the specificity of this Dyn3-Homer interaction, we completed immunoprecipitations of Homer from rat brain homogenate followed by Western blotting for dynamin isoforms. Only Dyn3 was coimmunoprecipitated with either pan-Homer antibodies (␣-Homer, Figure 3C ), Homer1-specific antibodies (␣-Vesl, Figure 3C) 
